Abstract: Waste management is considered as a major recycling process in the society, thereby helping the biodegradable products into useful nutritive products that can be utilized later in the agriculture. Earthworms excrete vermicast in the form of humus containing macro, micro nutrients, useful soil microbes, fungus, phosphate solubilising microorganisms, phytohormones etc. Earthworms have become an integral part of the agriculturists since they rejuvenate the soil and indirectly taking the societal and waste recycling process and thereby avoiding illegal land filling of the waste generated from various Indian cities. Different fungal representatives present in the soil benefits the plants in various means. The proper supply of the nutrients needed for the plant growth is associated with various fungi. The present research work is aimed to understand the fungal community especially from the vermicompost generated from tendu leaf litter waste from Solapur city, Maharastra through beedi industry.
Introduction
In India solid waste disposal is done through land filling and the suitable location of the waste land is becoming increasingly difficult. In the developed countries waste disposal is becoming increasingly sophisticated in which complicated instruments are involved in recycling the waste. As a recent concept people are in a view that a waste generated in the form of solid is becoming a source of income. According to NEERI (Sunil Kumar, 2006 ) the municipal solid waste contains more than 30-40 % of the organic fraction which can be recycled by proper scientific manner. Solapur is one of the major city from western Maharashtra and famous for textile and beedi industry. It has a population of 12 lakhs. The city is administered by Municipal Corporation. Solapur was once famous as a textile center and was also known as laborer's city. As per the survey, majority of labor communities are inclined towards the production of beedi as an alternate earning source. The beedi industry is one of the most thriving and popular industries. Approximately 70,000 people mostly women are engaged in the production of beedis. In Solapur, there are about 30 large beedi factories, which have around115 units of 20 small branches spread all over the city.
They are mostly concentrated in the eastern part of the city (Solapur Action plan, 2004). Madhya Pradesh is the biggest tendu leaf producing state. The average annual production of tendu leaves is around 25 lakhs standard bags, which is nearly 25 % of total tendu leaf production of the country. The tendu, Diospyros melanoxylon Roxb. (Family: Ebonacae) is one of the most characteristic tree of the dry deciduous forest distributed throughout India. The tendu leaf is considered as most suitable wrapper of tobacco in beedi making, on account of the ease with which it can be rolled up. Its wide availability and texture favours its use in beedi making. Several beedi wrappers are used around the country, but the flavor, and workability of Diospyros melanoxylon is unmatchable. Another added character of tendu is its morphology. The thickness of the tendu leaf and its size makes Diospyros melanoxylon leaf the most ideal wrapper of tobacco. Tendu beedi making is a simple technique in which approximately 40-45 % of leaf part is utilized for beedi preparation and remaining 50-60 % of the leaf is discarded as solid waste. In the absence of proper scientific method, the leaf waste is thrown on the streets and the improper disposal of leaf garbage leads to various environmental hazards. To resolve this problem an ecofriendly method of beedi leaf waste management was recommended to convert the waste biomass into biofertilisers using vermibiotechnology (Kadam et al, 2005 ; Mushan, 2010).
Aim and Objectives
The main aim of this study is to utilize the Tendu leaf waste by making its scientific use for its proper utilization and disposal. Objectives 1) To convert the tendu leaf litter waste into useful vermicompost 2) To study the microbial populations and their role in plant growth.
Literature Review
Vermicomposting is an aerobic bioxidation process in which the waste organic matter is decomposed and fed to the earthworms which in turn produce the vermicasts rich in When plant materials are added to the soil it was reported that fungal population is greatly stimulated (Prasad, 2011) . Addition of cellulose to the soil will act as a nutritive material for the faster development of fungi. They will also decompose the cellulosic material found in various composts (Prasad, 2011 ).
Idowu et al (2006) studied the distribution of bacteria and fungi in the native earthworm of Nigeria (Mushan, 2010).They have isolated various fungal species from soil as well as gut sections and observed Aspergiluus, Candida and Fusarium species. They concluded that the microorganisms can make the soil fertile and later on it will benefit the biotic population. Dubey and Maheswari (1999) have studied that microbes like Pseudomonas Species, Aspergillus Species are known to mineralize phosphates. Alexi and Stephen (2000) have reviewed the microfungal community in soil litter and casts of Lumbicus terrestries. They stated that the majority of soil and litter inhabiting fungi survived passing through the gut of earthworm. The fungal communities of the cast consisted of mixture of soil and also litter inhabiting fungi. They noted that feeding and burrowing activity of this earthworm accelerates colonization of the litter by micro flora and also extend the range of occurrence of associated fungi into different soil layers.
Miller (1996) studied composting of municipal solid waste and its components and stated that fungi use many carbon sources chiefly lignocellulosic polymer and are chiefly responsible for compost maturation. A better understanding of fungal biodiversity in vermicompost may prove crucial in prediction of their best use. Therefore, study of fungal diversity is essential to optimize the quality standards of compost (Summebel, 1994).
Nirmalnath et al., (2006) stated that the fungi use many carbon sources mainly ligno-cellulosic polymers and can survive in extreme conditions and they are also involved in compost maturation. This may be true for the present investigation working with vermicompost produced from tendu leaf litter worked by Eisenia foetida in which total fungal population is increased and might be utilized for the maturation of vemicompost. It is also further stated that the fungi not only affects the soil fertility but suppress the plant diseases and promote mushroom growth (Stratesma and Samson, 1993). Eastman et al., (2001) have stated that earthworms stabilize organic residues and reduce pathogenic bacteria and other human pathogens and also greatly affect the fungal community. In the present investigation, the higher biodiversity of fungi may be due to favourable action of earthworms or to a more varied composition of organic raw material (tendu leaf litter) and persistent mesophilic conditions during the vermicomposting might have triggered more number of fungi. There is a greater species richness which is accompanied by greater evenness in the distribution of fungi observed in vermicompost. Cook and Lexton (1980) have isolated Mucor, Penicillum and Pseudomonas from soil and cultured them on the filter paper the earthworms were fed the fungus inoculated disk and observed the induction of fungi.
Nagavellamma et al., (2004) have recorded higher microbial populations in the partially decomposed dry organic waste material for vermicompost than the compost. They stated that the existing temperature and pH in partially decomposed raw material might have enhanced the number of microbes. They have also stated that in vermicompost, the fungi count was 8 x 104 cfu/g and actinomycetes count was 1 x 104 cfu/g whereas in partially decomposed dry organic matter contains the 106 cfu/g the fungal count of 11 x 104 cfu/g and actinomycetes 2 x 104 cfu/g. They have further stated that much diversity was observed with reference to fungal isolates. There were some common genera like Aspergillus, Mucor,Chladosporium and Trichoderma from both the sample whereas the genera like Asperidia, Stabores were recorded in vermicompost. They further stated that the fungal diversity is much more in decomposed material than in vermicompost. It was interesting to know that from the samples the percentage of Aspergillus was more, the representatives of Trichoderma and Penicillium have also been noticed which indicate that they act as antibiotic against soil borne pathogens of the soil
Materials and Methods

Overview of the experiment
The experiments have been designed to understand the processing oftendu leaf litter waste generated from beedi industry. Earthworm species were used to produce vermicompost byproduct. The protocol of the methodology was as follows:
Collection of Waste Material and Processing
Tendu leaf litter waste was collected from the local beedi collection centers at Maharashtra Industrial Development Corporation, Solapur. The tendu waste was sorted to Licensed Under Creative Commons Attribution CC BY separate plastics, glass etc. This waste was pulverized by using a high speed mechanical pulveriser to a fine powdered state in the laboratory.
Experimental Design
Before vermicomposting, the Organic Raw Material (ORM) tendu (Diospyros melanoxylon) leaf litter waste needs to be partially decomposed for processing by earthworms. This was done by using a fungal decomposing mixture.
a. Partial Decomposition of tendu (Diospyros melanoxylon) leaf litter waste
Five hundred kilograms of the pulverized tendu (Diospyros melanoxylon) leaf litter waste was collected and spread into a pit of size 3 metre long, 2 metre wide and 1meter deep.The pit was filled with five hundred kilograms tendu leaf powder and at every 30 cm a layer of soil and decomposing culture (consisting of Penicillium, Mucor and Trichoderma species) @ 1 kilogram per ton of tendu leaf litter powder was spread over it for partial decomposition. The decomposing pit was covered with a fine layer of soil so that anaerobic condition was created in the pit for decomposition. Temperature and humidity were maintained at 32 °C and 35 -45 % respectively.
b. Vermicomposting of partially decomposed tendu (Diospyros melanoxylon) leaf litter waste:
Raised bed method using Eudrilus eugeniae and Eisenia foetida earthworm species. Values are significant at *P<0.05 ** P<0.01 *** P<0.001
Mass culturing of earthworms
Total Fungi (All the values are represented as 104 cfu/g) The total microbial population was counted in decomposed tendu leaf litter and from vermicompost produced from tendu leaf (Diospyros melanoxylon) garbage processed by both the species of earthworms showed significant increase in the colony count as well in the density of the total fungi .The total fungi count in decomposed tendu leaf litter was 8.00 + 0.81. In the vermicompost produced from tendu leaf litter worked by E.eugeniae showed increasing trend and was enhanced up to 13.00 + 0.99. The percentage of increase was 62.50% when compared with decomposed tendu and was significant at P <0.01 level. The total fungi from the vermicompost produced from tendu leaf litter processed by E. foetida showed an increasing trend in the total count up to 15.00 + 1.01 and the percentage of increase was 87.5 % and is significant at P < 0.001. The total count of fungi is found to be more enhanced in the vermicompost worked by E. foetida when compared with E.eugeniae .Percentage of variation between the two vermicompost worked by E.eugeniae and E. foetida revealed an increase of 15.30% which was not significant.
Discussion
Land pollution is the result of not only man's misuse but more due to solid waste disposal from the developed and developing countries. Generally solid wastes are dumped in oceans or open grounds. The industrial refuses contaminate the streams and lakes (Saxena, 2006 (Lynch, 1983 Subbarao, 2007 ).
The present investigation was carried out to study the variations in the microbial content of the decomposed tendu, vermicompost produced from tendu leaf litter worked by Eudrilus euginae and Eisenia foetida. It was observed that the fungi population increased in the vermicompost produced by Eudrilus euginae and Eisenia foetida from the tendu leaf litter.
The increase in the microbial population count from the vermicompost produced from both the species might have enhanced the biological activities of the cast. It is also stated that the microbial community in the vermicompost will promote the vermicomposting process and the metabolic potential would be dealt with the degree of organic matter degradation and stabilization. In the present investigation the total fungal count from decomposed tendu leaf litter and vermicompost produced from tendu leaf organic raw material revealed a significant variation from the experimental groups. This increasing count was more pronounced in the vermicompost produced from Eisenia foetida (Diospyros melanoxylon) tendu leaf litter compared with Eudrilus eugeniae worked Diospyros melanoxylon leaf litter produced vermicompost. The enhancement in fungal group from experimental vermicompost is attributed to the fungal diversity enhancement which reflects a different metabolic potentiality. This also indicates that the vermicompost produced from the organic raw material which is having qualitative and quantitative fungal diversity could be used for field applications.
Summary
From our investigation it can be concluded that the vermicomposting of tendu leaf litter waste can be a viable method for converting the solid waste into useful manure. The vermicompost produced from beedi waste has rich microbial flora than the decomposed tendu leaf litter. E.foetida produced tendu leaf litter vermicompost has slightly enhanced fungal and phosphate solubilising fungi compared to E.euginae processed vermicompost.
Future Scope
The futuristic point of view, there are certain areas to be explored intensively to support the data base and also for agricultural applications. 1) Effect of processed tendu from beedi leaf litter on disease indices has to be high lightened. 2) To study the role of vermiwash produced from tendu leaf litter. 3) To study the importance of role of earthworm hormones in vermicompost 4) To educate people regarding proper disposal management practices and aftermath impacts to minimize the pollution. 
